Quantitative analysis of the optic nerve of the horse (Thoroughbred).
Three optic nerves (L1, R2, R3) 12-18 mm behind the eyeball of the horse (Thoroughbred) were investigated quantitatively under light and electron microscopes. Thin sections at the thickness of 0.35 microm were cut, stained by toluidine blue and observed under the light microscope. The areas of the optic nerve and the axon bundles were 20.03 +/- 1.04 and 16.59 +/- 0.79 mm2 (mean +/- SD, n=3), respectively. The axon numbers for optic nerve L1, R2 and R3, estimated from light micrographs, were about 481 x 10(3), 543 x 10(3), and 494 x 10(3), respectively. Axons of optic nerve L1 were also counted from electron micrographs and the total number of 488 x 10(3) was received. Furthemore, axon diameters of optic nerve L1 were also measured from electron micrographs. The diameter of a circle with the same peripheral length as an axon, was regarded as its diameter. The medullary sheath of the axon was not included during measuring. Altogether 5,744 axons were measured and axon diameters were in a range of 0.23-12.69 microm, with a mean of 2.56 +/- 1.45 microm (mean +/- SD). A regional difference of axonal diameters was found across the optic nerve: the mean diameter of axons in the centrodorsal region (2.28 microm) was the smallest, and had significant difference with those in several peripheral regions (P<0.05).